INTRODUCTION {#sec1-1}
============

Patients in intensive care unit (ICU) with respiratory failure or decreased level of consciousness often require mechanical ventilation for long periods. The reasons for endotracheal intubation and mechanical ventilation include inadequacy of spontaneous ventilation and inability to protect airways. If the patient could not be extubated within 10--14 days or more, tracheostomy is suggested in the process of airway management in these patients, because of adverse effects of prolonged trans-laryngeal tracheal intubation, such as laryngeal stenosis. Meanwhile, opinions and protocols are controversial about the timing of tracheostomy.\[[@ref1]\] Tracheostomy has become a progressively more common practice in patients requiring lengthened mechanical ventilation in ICU. Tracheostomy is among the most frequently performed procedures in critically ill patients and sometimes up to 24% of patients need this procedure at the ICU. Respiratory insufficiency and prolonged mechanical ventilation are the most common causes of tracheostomy.\[[@ref2]\] Data and information gathered over recent years specify that patients who undergo tracheostomy surgery may possibly have healthier outcomes than those receiving extended durations of mechanical ventilation not undergoing tracheostomy. Tracheostomy has several advantages over endotracheal intubation, including lower airway resistance, smaller dead space, less movement of the tube within the trachea, greater patient comfort, and more efficient suction.\[[@ref3]\] Although other studies have shown that tracheostomy can be a safe procedure in the ICU,\[[@ref4]\] it could lead to serious complications, including tracheal stenosis and hemorrhage. The timing of tracheostomy depends on different factors, such as patients' clinical conditions, physician judgment, and communication with patients' families.\[[@ref5]\] In the recent American College of Chest Physicians (ACCP) guidelines,\[[@ref6]\] some physicians suggest that tracheostomy should be considered after an initial period of stabilization on the ventilator, when it becomes apparent that the patient will require prolonged ventilator assistance.

Romero *et al*. reviewed tracheostomy timing in traumatic spinal cord injury and concluded that early tracheostomy is better in such patients with prolonged duration of mechanical ventilation.\[[@ref7]\] There are different results about the relationship between timing of tracheostomy and duration of mechanical ventilation.\[[@ref3]--[@ref5][@ref7]--[@ref10]\] Also there has been little evidence in this relationship among patients with potentially normal lungs. Therefore, we tried to show how the timing of tracheostomy and duration of intubation and mechanical ventilation based on gender could influence the duration of mechanical ventilation.

MATERIALS AND METHODS {#sec1-2}
=====================

Over a period of 24 months, all adult patients admitted to the medical ICU of AL-Zahra Hospital in Isfahan, Iran, and required prolonged mechanical ventilation were considered for inclusion in this retrospective study. Patients were excluded if the tracheostomy was performed in an emergency situation because of difficulties with the airway or other causes, organic problems other than neurologic or neuromuscular problem, pulmonary disorders (acute lung injury coefficient over 2) and those younger than 18 years. Tracheostomy was performed using standard surgical bedside procedure in the ICU, and no patients underwent percutaneous tracheostomy. The timing of tracheostomy depended on the attending physicians' decision. Indications to initiate an attempt to wean a patient from mechanical ventilation were stable hemodynamic status, improved oxygenation \[arterial oxygen tension (PaO~2~)/fractional inspired oxygenation \> 150\] controlled infection, and lack of need for further intervention.\[[@ref1]--[@ref3]\]

The weaning process was begun with intermittent mandatory ventilation with pressure support mode. Then patients underwent continuous positive airway with pressure support or intermittent T-piece for a spontaneous breathing trial when clinical conditions improved. Successful weaning was defined as weaning from mechanical ventilation for more than 72 h.\[[@ref1]\] Data of underlying disease, including diabetes mellitus, hypertension, and hyperlipidemia, causes of respiratory failure, intracranial hemorrhage (ICH), intraventricular hemorrhage (IVH), meningitis, cerebrovascular accident (CVA), head trauma, Guillain--Barré syndrome, Duchenne disease, postoperative conditions, subarachnoid hemorrhage, age, gender, duration of mechanical ventilation, and interval of tracheostomy from intubation time were collected.

Values are expressed as mean ± standard deviation (continuous variables) or as a percentage of group frequency (categorical variables). Only variables with complete data were analyzed in the study. Timing to tracheostomy and duration of mechanical ventilation based on gender were analyzed using *t* test. The correlations between the timing tracheostomy and ventilation period were analyzed using Pearson correlation test. *P* \< 0.05 was statistically significant.

RESULTS {#sec1-3}
=======

A total of 100 patients who underwent tracheostomy in the ICU were included in the study. Sixty-six percent of patients were men. The mean ± SD of age of patients was 56.2 ± 20.8 years (18--90 years). The indications for intubation in the 100 patients were almost due to neurologic disorders (84%). Common underlying disorders were head trauma (24%), ICH or IVH (22%), CVA (20%), and surgery (16%).

The mean duration of endotracheal intubation until tracheostomy was 384 ± 191.9 h (range: 31--1151 h). The mean duration of mechanical ventilation, either intubated or with tracheostomy, was 754 ± 456 h (range: 215--3323 h). The duration of endotracheal intubation until tracheostomy did not exhibit a correlation with the length of mechanical ventilation (*P* = 0.43, *r* = 0.08) \[[Table 1](#T1){ref-type="table"}\]. The timing of tracheostomy and the length of mechanical ventilation had no correlation with age of the patients (*P* = 0.20, *r* = 0.129) and *P* = 0.83, *r* = 0.02, respectively) \[[Table 1](#T1){ref-type="table"}\]. The timing of tracheostomy was similar in men and women (*P* = 0.5). Mechanical ventilation period was not significantly different in both genders (*P* = 0.89) \[[Table 2](#T2){ref-type="table"}\].
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DISCUSSION {#sec1-4}
==========

The present study showed that patients who had longer timing tracheostomy had no longer mechanical ventilation period. Previous studies\[[@ref2][@ref3][@ref7][@ref11]\] conducted in surgical ICUs have shown that tracheostomy performed within 1 week after intubation may be beneficial in lowering the rates of pneumonia and in shortening the duration of mechanical ventilation and length of ICU stay. However, other studies reported a higher incidence of ventilator-associated pneumonia\[[@ref12]\] and longer length of ICU stay\[[@ref13]\] in association with tracheostomy. Our study with mentioned sample size could not show any relationship between timing of tracheostomy and duration of mechanical ventilation in patients under mechanical ventilation with good pulmonary function in ICU. The most common causes of respiratory failure in our study were neurologic disorders. In a neurologic ICU, tracheostomy is usually performed if there is a depressed level of consciousness and poor ability to protect the airway. One study by Brook *et al*. demonstrated that early tracheostomy in patients in a medical ICU shortened the length of hospital stay and lowered hospital costs.\[[@ref14]\] Another study by Hsu *et al*. demonstrated that late tracheostomy may predispose to failure to wean and ICU mortality, especially when the intubation period is longer than 3 weeks. They also showed that the duration of intubation before tracheostomy was correlated with the length of ICU stay in patients who weaned successfully.\[[@ref5]\]

Our study demonstrated that there were no obvious differences based on gender for timing of tracheostomy and mechanical ventilation period, and no correlation between age and timing of tracheostomy and mechanical ventilation period similar to the study conducted by Hsu *et al*. A longer intubation period was shown that causes failure to wean and late tracheostomy may predispose to poor weaning outcome.\[[@ref5]\] A prolonged intubation period may impair the local barrier and bronchial hygiene, increasing the risk for bacterial colonization and results in a higher rate of post-tracheostomy pneumonia---an association that was found in the failure-to-wean group. In the present study, we found that the timing of tracheostomy does not correlate with mechanical ventilation period, but Hsu *et al*. in a multivariate analysis found that only late tracheostomy, pretracheostomy poor oxygenation, and post-tracheostomy pneumonia during the weaning period were independent predictors of unsuccessful weaning and longer mechanical ventilation period. This difference probably is caused by the type of ICU and medical patients' condition. In our study, all the patients had good pulmonary conditions but in Hsu\'s study some patients had chronic obstructive pulmonary disorder.

The 1989 ACCP consensus conference on artificial airways in patients receiving mechanical ventilation\[[@ref15]\] suggested that tracheostomy is preferable if the anticipated need for mechanical ventilation is for more than 21 days. Recent ACCP guidelines\[[@ref6]\] encourage early tracheostomy after patient stabilization if the patient needs prolonged mechanical ventilation.

CONCLUSION {#sec1-5}
==========

In our study we found that in patients with good pulmonary function, the timing of tracheostomy could not influence the duration of mechanical ventilation.
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